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Abstract
Background: Health literacy is an important health promotion concern and recently children and adolescents have
been the focus of increased academic attention. To assess the health literacy of this population, researchers have been
focussing on developing instruments to measure their health literacy. Compared to the wider availability of instruments for
adults, only a few tools are known for younger age groups. The objective of this study is to systematically review the field of
generic child and adolescent health literacy measurement instruments that are currently available.
Method: A systematic literature search was undertaken in five databases (PubMed, CINAHL, PsycNET, ERIC, and FIS) on
articles published between January 1990 and July 2015, addressing children and adolescents ≤18 years old. Eligible articles
were analysed, data was extracted, and synthesised according to review objectives.
Results: Fifteen generic health literacy measurement instruments for children and adolescents were identified. All, except
two, are self-administered instruments. Seven are objective measures (performance-based tests), seven are subjective
measures (self-reporting), and one uses a mixed-method measurement. Most instruments applied a broad and
multidimensional understanding of health literacy. The instruments were developed in eight different countries, with most
tools originating in the United States (n = 6). Among the instruments, 31 different components related to health literacy
were identified. Accordingly, the studies exhibit a variety of implicit or explicit conceptual and operational definitions, and
most instruments have been used in schools and other educational contexts. While the youngest age group studied was 7-
year-old children within a parent-child study, there is only one instrument specifically designed for primary school children
and none for early years.
Conclusions: Despite the reported paucity of health literacy research involving children and adolescents, an unexpected
number of health literacy measurement studies in children’s populations was found. Most instruments tend to measure
their own specific understanding of health literacy and not all provide sufficient conceptual information. To advance health
literacy instruments, a much more standardised approach is necessary including improved reporting on the development
and validation processes. Further research is required to improve health literacy instruments for children and adolescents
and to provide knowledge to inform effective interventions.
Keywords: Health literacy, Measurement, Assessment, Instrument, Children, Adolescents, Literature review
* Correspondence: orkan.okan@uni-bielefeld.de
1Faculty of Educational Science, Centre for Prevention and Intervention in
Childhood and Adolescents (CPI), Bielefeld University, Bielefeld, NRW,
Germany
Full list of author information is available at the end of the article
© The Author(s). 2018 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.
Okan et al. BMC Public Health  (2018) 18:166 
DOI 10.1186/s12889-018-5054-0
Background
Health literacy is currently experiencing increased atten-
tion in contemporary research, practice, and policy [1–
7]. In health promotion, health literacy is understood to
be an empowering resource for individuals, related to
education and linked to literacy. It comprises the skills,
knowledge, and motivation to access, understand, and
appraise health-related information in order to apply in-
formed health decisions in everyday life [1]. Although
health literacy remains content specific, contextual fac-
tors impact on the practice of health literacy as well, and
health literacy should ideally improve individual health
behaviour [8]. In addition, health literacy is a double-
sided concept that encompasses individual capabilities as
well as system demands and complexities, which influ-
ence health behaviours and health-related interactions
[9, 10].
Current research links limited health literacy to a lack
of health knowledge, poor disease management skills,
medication treatment errors, inadequate health commu-
nication skills, difficulties in navigating the healthcare
system, poor access to healthcare services, increased
healthcare costs, and poorer health outcomes [11]. In
Europe, the European Health Literacy study (HLS-EU)
conducted in eight countries found that an average of
47% of all respondents had limited health literacy [10].
Most of these studies were conducted among adults, and
comparatively, the scientific literature on child and ado-
lescent health literacy lacks evidence. Although health
literacy is rooted in school health education aimed at
improving children’s health literacy [12], children and
adolescents have been given little attention in health lit-
eracy studies in past decades [13–16]. This contradicts
with the importance given to childhood and adolescence
for the development of health skills, health-related
knowledge, and healthy behaviours and practices [17–
19].
Many scholars argue, in accordance with findings from
developmental research, that effective health literacy de-
velopment begins in early childhood [13, 20, 21] and that
schools are viewed as major settings for early health lit-
eracy promotion [22–24]. Recently, there have been
some remarkable efforts towards performing research
with younger age groups [14, 25–30]. Interestingly, due
to the growing attention paid to children and adoles-
cents for health literacy development, health literacy
promotion in early childhood has been exclusively in-
cluded in a policy brief of the World Health
Organization (WHO) on investing in health literacy in
the European Region [6] and in their recently published
Shanghai declaration on health promotion [7].
To identify the needs of children and adolescents and
to address specific target areas for action, validated and
reliable measurement instruments to assess health
literacy are crucial [5, 26, 27]. Although over a hundred
instruments measuring either specific or generic health
literacy in adults have been identified in several system-
atic and/or scoping reviews [4, 31–37], to date there is
only one systematic review on child and adolescent
measurement tools [38]. This review identified 16 tools
comprising both generic and specific health literacy in-
struments developed between 2007 and 2011 with mixed
results suggesting that available tools are not adequately
measuring and depicting health literacy. Furthermore,
the authors of that review suggest that future research
regarding concepts and measurements should shift away
from a healthcare perspective to a health promotion and
education perspective instead. Another potential criti-
cism arises from the fact that each instrument uses its
own specific understanding of health literacy, which
makes it difficult to compare results across studies.
This present systematic review, therefore, aims to
identify, retrieve, analyse, and assess available generic
health literacy measurement instruments for children
and adolescents ≤18 years old. To specifically and exclu-
sively focus on generic health literacy tools only, meas-
urement tools for domain-specific health literacies, such
as mental health literacy, oral health literacy, eHealth lit-
eracy, and media health literacy, were excluded from this
study. In this review specific attention will be paid to the
following:
a) instrument characteristics;
b) country of origin and setting;
c) target or age group;
d) questionnaire administration mode;
e) participant participation in the development process
of the questionnaires;
f ) psychometric properties;
g) contextual factors;
h) underlying health literacy models/definitions; and
i) scope of measured components.
This systematic literature review was conducted as
part of the MoMChild project (Methods of Measuring
Health Literacy in Children), which is part of the Ger-
man Health Literacy in Childhood and Adolescence Re-
search Consortium (HLCA).
Method
The research team conducted a systematic review of the
literature on health literacy measurement instruments
for children and adolescents ≤18 years old. To ensure
transparency and completeness of the research and to
improve the reporting of this review, the 27-item check-
list of the Preferred Reporting Items for Systematic re-
views and Meta-Analyses (PRISMA statement) was
adopted and included in the supplementary information
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files of this article. The PRISMA flow diagram (see Fig. 1)
illustrates the inclusion and exclusion process [39].
Data sources, search strategy, and study selection
Three researchers (OO, MM, PP) developed the search
strategy/method and algorithm. Two researchers (OO,
EL) independently searched the databases using identical
search algorithms for the respective databases and ana-
lysed the data. Three researchers (TMB, MM, JB)
checked the initial results, and five researchers (OO,
TMB, MM, JB, PP) critically discussed the search
outcomes.
Data sources
The search was performed in five databases: Medline via
PubMed, the Cumulative Index to Nursing and Allied
Health Literature (CINAHL) via EBSCOhost, the Ameri-
can Psychological Association (APA) PsycNET search
platform, the Educational Resources Information Center
(ERIC), and the German Fachinformationssystem Bil-
dung (FIS).
Search strategy
The five abovementioned databases were initially
searched from May – July 2015 using a composite
search term that comprised a combination of three
terms for papers published between January 1990 and
July 2015. To combine search terms Boolean operators
(AND/OR) were used. Wildcard characters were used in
order to cover all spelling variations of the search terms.
The first search term was “health literacy”, the second
addressed the target population (“child*”, “adolescen*”,
or “youth”), and the third term focused on either one of
ten common terms/topics in the context of measure-
ment tools (“measur*”, “test*”, “tool*”, “instrument*”,
“questionnaire*”, “assessment*”, “screen*”, “survey*”,
“psychometric*”, and “review*”). In the FIS, the search
terms “Gesundheitsbildung” and “Gesundheitskompe-
tenz” were used. Additionally, reference lists of included
full-text articles were searched manually (OO) for po-
tentially relevant publications. The following algorithm
has been used in PubMed, while the search strategy
used in PubMed was adapted to the specifications of
the other four databases (see Additional files 1 and 2).
((health literacy[Title/Abstract]) AND ((child*[Title/
Abstract]) OR (adolescen*[Title/Abstract]) OR (youth[-
Title/Abstract])) AND ((measur*[Title/Abstract]) OR
(test*[Title/Abstract]) OR (tool*[Title/Abstract]) OR
(instrument*[Title/Abstract]) OR (questionnaire*[Title/
Abstract]) OR (assessment*[Title/Abstract]) OR
(screen*[Title/Abstract]) OR (survey*[Title/Abstract])
OR (psychometric*[Title/Abstract]) OR (review*[Title/
Abstract])))
Study selection
For the purposes of this search, the following inclusion
criteria were used (see Table 1): (a) time of publication
between January 1990 and July 2015 (as the first health
literacy tool was introduced in the early 1990s); (b) Eng-
lish or German language; (c) original publication de-
scribing the first use of a health literacy instrument; (d)
a study population of children and/or adolescents or at
least including these; (e) any setting, i.e., healthcare,
schools or other; and (f ) any country.
Screening, data extraction, and analysis
Five researchers (OO, EL, TMB, MM, JB) participated in
the screening process. Screening took place in two steps:
(1) title/abstract screening was performed by two re-
searchers (OO, EL) independently, and (2) full-text ana-
lysis of the eligible publications was performed by three
researchers (OO, EL, MM). Two researchers (TMB, JB)
checked the results independently. To find consensus
and validate the findings, expert consultations were per-
formed by approaching the other authors (DB, EB, GSC,
KS, LSN, DLZ, DS, UHB, JP, MT, UB, PP). Literature
was imported to the reference management software
CITAVI 5. The characteristics of the health literacy
measurement instruments identified in the relevant pub-
lications were analysed and extracted by two researchers
independently (OO, EL) based on the objectives of this
review. The decision on what data to extract from the
articles was based partly on (a) former systematic re-
views of health literacy measurement tools [4, 38] and
(b) an extensive discussion and consensus among the
Fig. 1 PRISMA Flow Diagram
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authors of this review and with further health literacy
experts from the HLCA research consortium. If infor-
mation on the validity and reliability of instruments was
documented within the articles, these data were ex-
tracted and analysed as well.
Results
This review focused exclusively on generic health liter-
acy measures. The search process identified N = 1132
publications matching the search criteria (PubMed n =
291, CINHAL n = 201, PsycNET n = 357, ERIC n = 226,
FIS n = 57). The manual search led to the identification
of an additional n = 2 articles (see Fig. 1: PRISMA flow
diagram). After removing duplicates, n = 764 articles
remained, of which a further n = 437 articles were ex-
cluded after screening the titles and abstracts. A total of
n = 327 articles underwent full-text analysis. Finally, all
articles not matching the inclusion criteria (n = 312)
were excluded from qualitative synthesis yielding N = 15
articles reporting 15 different questionnaires.
Instrument characteristics
Among the identified instruments (see Table 2), ten
instruments are novel instruments that were developed
especially either for children and/or adolescents [40–47]
or for adult age groups including adolescents 15 years
and older [48, 49]. In relation to the teen version of the
Rapid Estimate of Adolescent Literacy in Medicine
(REALM-teen) [50], the adolescent version of the Test
of Functional Health Literacy in Adults (TOFHLAd)
[51], and the Newest Vital Sign (NVS) [52], our review
identified child and adolescent adaptations of the most
widely used fast-screening instruments in clinical and
medical-related adult health literacy research. Another
adaptation/validation study conducted in Austria [53]
applied the population-based health literacy tool HLS-
EU-Q47, which was developed for the HLS-EU [10].
This tool, which was originally developed and validated
for adults (15 years +), was specifically validated as a
long form of the tool and subsequently adapted as a
short form for adolescents. Finally, one of the identified
instruments is a shorter form of an already existing
health literacy measurement tool for adolescent mothers,
but analysis of the longer form of the tool is yet not pub-
lished [54]. REALM-teen was the first health literacy
instrument ever to be applied in a child population dur-
ing a validation study [50]. The most recent study to use
this instrument was conducted with the Maternal Health
Literacy (MaHeLi) scale in Uganda in 2015. Question-
naire items are fully provided in seven of the studies [40,
43, 47, 49, 52–54] but are not provided at all in seven
other studies [41, 42, 44, 45, 48, 50, 51]. One study pro-
vides only some of the items [46].
Country of origin and setting
Six of the health literacy measurement instruments were
developed or applied in the United States [40, 41, 47,
50–52], followed by three from Germany [43, 46, 48]
and one each from Greece [42], the United Kingdom
(England) [49], Canada [44], China [45], Uganda [54]
and Austria [53]. Two articles were published in German
[46, 53], and the rest were published in English. While
one instrument was used in the general population and
not in a specific setting [53], nine studies took place in
schools or other educational settings [40–46, 48, 52],
four in healthcare settings [47, 49, 51, 54], and one in a
mixed setting (educational and healthcare) [50].
Target or age group
The majority of studies (eleven) provided the exact age
of the target group, but this was not specified in the
other four studies [41, 44–46]. In these studies, the type
of school was specified; three of these studies were per-
formed in secondary schools [41, 44, 46], and one study
was performed in both elementary and middle schools
[45]. While all instruments have been used in age groups
older than 11 years [40–54]; five of these instruments
have been used with children 10 years old and younger
Table 1 Inclusion and exclusion criteria
Criterion Inclusion Exclusion
Time January 1990 – July 2015 Studies before 1990 and after July 2015
Language English, German Any other language
Type of publication Original papers published in
peer-reviewed journals, or reports
Any non-original publication, any editorials,
letters to editors, theses, books
Focus of study Any study reporting on a generic
health literacy instrument, its first-time
use, development or validation process
Any study reporting on a domain-specific
health literacy instrument (i.e. mental health
literacy, media or eHealth literacy), and any
non-health literacy instrument
Study population Articles including children and adolescents
≤18 years
Any population older > 18 years
Setting Any setting Nil
Country Any country Nil
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Table 2 Health literacy instruments for children and adolescents
No. Author, year
country
language
Instrument Type Study aim Sample size, study
population, setting
Scope of measured
components
Items, response
format
Time of
administration
Reliability Validity,
responsiveness and
sensitivity
1 Davis et al.,
2006 [50]
USA
English
Rapid Estimate of
Adult Literacy in
Medicine - Teen
(REALM-teen)
Adaptation of an
existing instrument
for adults (REALM)
Objective
measurement/
performance based
assessment
Validation of the
REALM-teen for
adolescents
N = 1533
10–19 y.
participants were
50% black, 53%
female; 34% were
enrolled in middle
school and 66% in
high school
Secondary school
Mixed setting,
schools and
healthcare setting
Word recognition;
Pronunciation
66 items (not
provided)
Health words
arranged in
increasing order of
difficulty
Pronouncing words
Usually 2–3 min,
here approx. 3 min
Internal
consistency
α = .94
Convergent: SORT-R
r = .93
WRAT
r = .83
Receiver operating
characteristic (ROC)
analysis: SORT-R
Area under ROC
(AUC) = .84
2 Brown et al.,
2007 [40]
USA
English
KidsHealth KidsPoll
of Health Literacy
New instrument
based on National
Health Education
Standards (NHES)
Subjective
measurement/self-
report
Investigating health
literacy and its
effects on health
behaviour and
practice
N = 1178
9–13 y.
5th – 8th grade
Secondary school
11 health education
centres
Ability to
understand, access
and apply health
information;
Interest in health;
Belief: Ability that
health behaviour is
affective; Attitude
8 items (provided)
Remote keypads
Close-end questions
with a maximum of
5 answer choices
Not available (n.a.) n.a. n.a.
3 Hubbard
and Rainey
2007 [41]
USA
English
“Health Literacy
Instrument” no
name.
New instrument
based on Health
Education
Assessment Project
(HEAP)
Objective
measurement/
performance based
assessment (not
explicitly stated by
the article but
indicated in the text)
To evaluate the
influence of
comprehensive
textbook-based in-
struction on stu-
dents’ acquisition of
health-related con-
cepts and skills
N = 669 secondary
school children and
adolescents
n = 333 female;
n = 333 male; n = 3
missing
(Treatment group:
n = 330; control
group: n = 339)
School setting, N = 3
schools (n = 2
middle; n = 1 high
school)
Understanding of
health concepts
about tobacco,
physical activity, and
nutrition; Ability to
access information,
interpersonal
communication,
decision-making,
goal setting, and
self-management
30 items (not
provided)
15 items related to
health concepts
15 items related to
demonstrate skills
n.a. Reliability
coefficient of the
concepts scale
α = .76 middle
school; α = .72
high school; of
the skills scale
α = .75 middle
school; α = .76
high school
HEAP
assessment
items proved to
be reliable
Not provided,
HEAP assessment
items proved to be
valid
4 Chisolm and
Buchanan,
2007 [51]
USA
English
Test of Functional
Health Literacy in
Adults (TOFHLA) in
adolescent
population
(TOFHLAd), 2
components
TOFHLA-R &
TOFHLA-N
Adaptation of an
existing instrument
for adults
Objective
measurement/
performance based
assessment
Pilot validation for
adolescents
N = 50
13–17 y.
n = 26 female;
n = 24 male
Healthcare setting
Reading
comprehension
(TOFHLA-R);
Numeracy (TOFHLA-
N)
67 items (not
provided), 2
components;
TOFHLA-R has 50
reading comprehen-
sion items, cloze pro-
cedure; TOFHLA-N
has 17 numeracy
items
10–20 min: average
of 12.9 min with a
range from 8.9 to
17.3
n.a. Concurrent: TOFHLA-
R: WRAT3 r = .59
(p < .001)
REALM r = .60
(p < .001)
TOFHLA-N: WRAT3
r = .11 (p = .45)
REALM r = .18
(p = .22)
5 Steckelberg
et al., 2009
[48]
Germany
German
Critical Health
Competence Test
(CHC)
New instrument
Objective
measurement/
performance based
assessment
Development and
validation of a
questionnaire to
measure critical
health competencies
N = 429
15–42 y.
n = 322 (first field
test); n = 255 10th
and 11th from
secondary schools,
A. Understanding
medical concepts; B.
Skills of searching
literature
(information
seeking);
72 items (not
provided);
Scenarios (S) (items):
S1 (16), S2 (20), S3
(15), S4 (21).
A, 15 items
Should not exceed
90 min
Rasch analysis:
Mean person
parameter
S1: 395
S2: 497
S3: 635
Construct validity:
Cohen’s d = 4.33
[95%
CI 3.51–5.16]
Rasch model
WINMIRA
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Table 2 Health literacy instruments for children and adolescents (Continued)
No. Author, year
country
language
Instrument Type Study aim Sample size, study
population, setting
Scope of measured
components
Items, response
format
Time of
administration
Reliability Validity,
responsiveness and
sensitivity
n = 67 university
students n = 107
(second field test);
n = 94 secondary
schools, n = 13
university students
C. Basic statistics
(numeracy);
D. Design of
experiments and
sampling
B, 22 items
C, 18 items
D, 17 items
S4: 473 ANOVA = .91
6 Vardavas et
al., 2009 [42]
Greece
Greek
Health Literacy
Questionnaire for
Children
New instrument
Subjective
measurement/self-
report
To locate the topics
and to assess the
sources of health
information of
adolescents
N = 369, 12–18 y.
46.6% male; 53,4%
female; 97, 3% Greek
nationality
Secondary school
children from urban
areas of Athens and
Crete
Questions on health
education topics;
Access and source of
health information
(seeking); Stated
satisfaction
n.a. no information
on specific items is
available
n.a. n.a n.a.
7 Schmidt et
al., 2010 [43]
Germany
German
GeKoKids
Questionnaire
New instrument
Mixed approach To elaborate a set of
short scales to
measure important
health literacy
domains in children;
and
To analyse their
associations among
each other
N = 852; aged 9–13
y., Germany
n = 401 female
n = 451 male
n = 29 migration
background
Secondary school
Knowledge;
Attitudes;
Communication;
Behaviour;
Self-efficacy
17 items (provided)
Knowledge: 3 items
Communication: 3
items
Attitude: 4 items
Behaviour: 4 items
Self-efficacy: 3 items
n.a. Internal
consistencies
communication
α = .73
attitude α = .57
Rasch analysis:
Knowledge
χ2 = 6.45,
P = 0.17
Behaviour
χ2 = 15.48,
P = 0.12
n.a.
8 Wu et al.,
2010 [44]
Canada
English
Health literacy
instrument for high
school students
New instrument
Objective
measurement/
performance based
assessment
Development and
validation of a health
literacy
measurement tool
for high school
students in
classrooms
N = 275
secondary school
children
8th n = 2
9th n = 34
10th n = 202
11th n = 16
12th n = 17
48% male
52% female
69,1% other
language than
English at home
30,09% language
English at home
Understand;
Evaluate
47 items (not
provided)
open-ended
following health
related reading
passages
Understand: 30 items
Evaluate: 17 items
n.a. Internal
consistency:
α = .92
Convergent:
Age, r = .17
Male gender,
r = .18
Age came to
Canada,
r = .22
Non-English
speaker,
r = .15
Mother’s edu,
r = .19
Father’s edu,
r = .22
GPA, r = .48
Time reading/
study,
r = .40 ‘fair’
9 Yu et al.,
2012 [45]
China
Chinese
Health Literacy
Questionnaire
New instrument
Subjective
measurement/self-
report
To assess the
students’ health
literacy gained
through school
health education
N = 8008
Elementary School
(n = 77)
Pupils n = 4011
Middle School
(n = 76)
Knowledge;
Attitude;
Practice (health
behaviour and
lifestyle)
37 items (not
provided)
close-ended and
open-ended
n.a. Internal
consistency:
α = .0.73
Spearman-
Brown coeffi-
cient 0.75
n.a.
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Table 2 Health literacy instruments for children and adolescents (Continued)
No. Author, year
country
language
Instrument Type Study aim Sample size, study
population, setting
Scope of measured
components
Items, response
format
Time of
administration
Reliability Validity,
responsiveness and
sensitivity
Pupils n = 3997
10 Chinn et al.,
2013 [49]
England
English
All Aspects of Health
Literacy Scale
(AAHLS)
New instrument
Subjective
measurement/self-
report
To develop a health
literacy instrument
to use in primary
care settings
N = 146
Range: 15–82 y.
n = 114 female;
n = 32 male
Ethnicity
Asian: 81
Black: 5
Mixed race: 2
White: 51
Other: 7
Healthcare setting
Functional HL;
Communicative HL;
Critical HL
14 items (provided)
Functional: 4 items
Communicative: 3
items
Critical: 7 items
Approx. 7 mins. Internal
consistency:
α = .75
Functional HL
α = .82
Communicative
HL
α = .69
Critical HL
α = .42
Convergent:
Functional vs
Communicative,
r = .39
Functional vs Critical,
r = .59
Communicative vs
Critical, r = .19
11 Wallmann et
al., 2012 [46]
Germany
German
Health Quiz
New instrument
Objective
measurement /
performance based
assessment
To measure and
assess health
knowledge as part
of health literacy
N = 699 7th grade
adolescents in
Germany
N = 375 male;
n = 324 female
4 school types:
Gymnasium;
secondary school
(n = 195), Realschule;
secondary modern/
intermediate school
(n = 231),
Gesamtschule;
comprehensive
school (n = 81),
general school;
Hauptschule
(n = 192).
School setting
Knowledge 49 items (partly
provided)
Nutrition: 7 items;
Prevention: 6 items;
Spare time activity
(health promotion):
4 items;
Human body: 32
items (12 Items
health behaviour /
20 items human
anatomy)
Response: 4
response categories,
only one right
choice
20 min n.a. n.a.
12 Massey et
al., 2013 [47]
USA
English
Multidimensional
health literacy
instrument
New instrument
Subjective
measurement / self-
report
To develop a
multidimensional
health literacy
instrument for
adolescents
concerning the
health environment
This study was part
of a larger study that
examined the
effectiveness of a
health literacy
intervention
N = 1208
13–17 y.
Mean age 14.8 y.
Over 60% females
Hispanic/Latino
33.7%
White 22.1%
Black 13.2%
Asian 7.9%
Other 1.9%
Multi-Ethnic 20.4%
Healthcare setting
(1) Patient-provider
encounter;
(2) Interacting with
the healthcare
system;
(3) Rights and
responsibilities;
(4) Health
information seeking;
(5) Confidence in
health information
from personal
source;
(6) Confidence in
health information
from media source
24 items (provided)
(1) 4 items
(2) 5 items
(3) 7 items
(4) 3 items
(5) 3 items
(6) 3 items
5 point Likert scale
paper and pencil or
online
n.a. Internal
consistency:
α = .834
Corresponding
factors (related
to six
dimension)
1: α = .815
2: α = .803
3: α = .827
4: α = .638
5: α = .834
6: α = .709
n.a.
13 Röthlin et
al., 2013 [53]
Austria
German
HLS-EU-Q47 and
-Q16
Existing tool
Subjective
measurement / self-
report
To apply and
validate the HLS-EU
instrument in the
Austrian youth
population
N = 571
15 y.
Female 52.7%
Male 46.8%
No answer 0.5%
Access;
Understand;
Appraise;
Apply
47 items provided
including short scale
of 16 items
n.a. Internal
consistency
α = .90
Healthcare:
α = .69
Convergent:
HLS-EU-Q4 and:
NVS r = .09
HLS-EU-Q16 and NVS
r = .14
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Table 2 Health literacy instruments for children and adolescents (Continued)
No. Author, year
country
language
Instrument Type Study aim Sample size, study
population, setting
Scope of measured
components
Items, response
format
Time of
administration
Reliability Validity,
responsiveness and
sensitivity
Parents born in
Austria 84.1%
One parent born in
Austria 7%
Not born in Austria
9%
No setting
information
Dichotomous
response format
(easy and difficult)
Access: 4 items
Understand: 6 items
Appraise 3 items
Apply: 3 items
Disease
prevention:
α = .81
Health
promotion:
α = .81
Concurrent:
HLS-EU-Q16
r = .82
14 Driessnack
et al., 2014
[52]
USA
English
Newest Vital Sign
Existing instrument
Objective
measurement /
performance based
assessment
To explore the
feasibility, utility, and
validity of using the
Newest Vital Sign
(NVS) tool to assess
health literacy in
children
N = 94; N = 47
parent-child-dyads
n = 47 children
7-8y, n = 18 (38%)
9-10y, n = 18 (38%)
11-12y, n = 11 (23%)
Science center
Reading
comprehension;
Numeracy
6 items (provided)
(all reading and
numeracy)
Up to 3 min Internal
consistency
Children α = .71
Parents α = .79
n.a.
15 Naigaga et
al., 2015 [54]
Uganda
English and
oga
Maternal Health
Literacy Scale
(MaHeLi scale)
Short form of
existing instrument
Subjective
measurement/self-
report
To use a short form
of the validated
MaHeLi scale in
Uganda
N = 384 adolescent
pregnant girls
15–19 y.
49% 15 y.
51% 16–19 y.
62% at least level 5
education
38% = < level 5
education
Healthcare setting
Appraisal of health
information (AHI);
Competence and
coping (CCS)
12 items (provided);
Short version of
MaHeLi scale
n.a. n.a. n.a.
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as well [40, 43, 45, 50, 52], among which only three were
specifically designed for children of this age: 9 to 13 years
[40, 43], primary school-aged children [45].
Questionnaire administration mode: Objective and
subjective measurement
The analysis showed that seven health literacy tools were
based on subjective measurement using self-reporting
questionnaires [40, 42, 45, 47, 49, 53, 54]. Another seven
articles reported the use of objective measures assessing
the actual performance in given tasks [41, 44, 46, 48,
50–52]. One study adopted a mixed-method approach
that combined both test methods [43]. All instruments
were self-administered measures, except for two that
adopted the use of structured interviews to collect the
data [50, 53]. Four questionnaires were based on the
pen-and-paper mode [46, 51, 52, 54] and another study
used a computer-based questionnaire [40]. However, for
eight questionnaires the specific administration mode
(pen-and-paper or digital) was not provided by the au-
thors [41–45, 47–49]; of these studies, one used two
booklets given to the participants indicating that pen-
and-paper may have been the mode of administration
[44]. Two instruments used a mixture of open-ended
and close-ended questions [44, 45], seven used close-
ended questions only [40, 43, 47, 49, 52–54], and five
did not provide sufficient information on the specific
question types [41, 42, 48, 50, 51].
Participant inclusion in questionnaire development
Only two articles reported the involvement of partici-
pants in the development of the questionnaire by con-
ducting qualitative research in order to derive meaning
about health literacy from the target population [47, 49].
Massey et al. [47] conducted 12 focus groups with ado-
lescents 13–17 years old and interviewed eight primary
care providers who worked with adolescent populations.
Chinn et al. [49] conducted expert consultation and
focus groups with health and non-health professionals as
well as with patients. However, these authors did not
report the specific age of the participants. Cognitive pre-
testing was conducted by six studies to obtain qualitative
feedback by using methods, such as think-aloud tech-
niques or interviews related to question comprehension
or feasibility [40, 41, 44, 47–49].
Psychometric properties
Nearly all the studies reported the psychometric proper-
ties of the instruments (see Table 2). The reported reli-
ability differed across measures, with internal
consistency ranging from α = 0.42–0.94. The highest
reported rates were α = 0.94 [50], α = 0.92 [44], α = 0.90
[53] and α = 0.83 [47]. The weakest internal consistency
was reported for the attitude scale α = 0.57 in the
GeKoKids questionnaire [43] and for the critical health
literacy scale α = 0.42 in the AAHLS questionnaire [49].
Reporting on the convergent validity of most instru-
ments was insufficient. For those provided, these data
were positive and moderate (r = 0.09–0.93). However,
concurrent validities were often not tested or not
reported. REALM-teen [50] correlated significantly with
WRAT (r = 0.83) and SORT-R (r = 0.93). TOFHLAd
[51] was strongly correlated with WRAT3 (r = 0.59) and
REALM (r = 0.60). HLS-EU-Q-47 moderately correlated
with NVS (r = 0.14), as did the short version, HLS-EU-
Q16 (r = 0.09) [53]. In terms of concurrent validity, the
short version was significantly correlated with the long
version (r = 0.82). Test-retest reliability was reported for
one instrument and was demonstrated to be strong (r =
0.98) for REALM-Teen [50]. Although the authors of the
NVS study claim that the instrument is valid, they fur-
ther explain that children younger than nine years had
difficulties answering the questions [52].
Additionally, Hubbard and Rainey [41] selected items
from the HEAP database, which they report to have
proven content validity and reliability, as do Massey et
al. [47], regarding some of their questionnaire items that
were taken from other sources. Schmidt et al. reported
the inclusion of some questionnaire items from the Ger-
man KiGGS survey [55], which have been proven to be
valid and reliable [43].
Health literacy and contextual factors
This review identified five instruments that measured
health literacy related contextual factors [42, 43, 47, 49,
53]. These asked for stated satisfaction with healthcare
professionals, media sources, or in the context of health
learning [42, 47], parent-child communication [43], per-
ceived availability of social resources in form of help and
support [49], or perceived difficulties in the social or
media interaction [53]. The other instruments focused
solely on individual skills or did not provide any infor-
mation related to contextual factors. However, most
studies focused on three main context arenas: health-
care, prevention, and health promotion, including health
education (see Table 2).
Underlying health literacy understandings
Each instrument used a different, study-specific under-
standing of health literacy, and two instruments were
underpinned with a health literacy definition that was
specifically developed for the instrument [40, 53]. In the
other 13 studies [41–52, 54], the researchers referred to
different existing definitions but did not make clear
whether or not these definitions were underlying their
instruments, and of these, six studies [42, 43, 46–49]
referred to the definition provided by Nutbeam [8, 56].
A further five articles [42, 47, 48, 51, 52] quoted the
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Healthy People 2010 definition [57], the definition of
Ratzan and Parker [58] or that of Parker and Ratzan [9],
and the definition by Zarcadoolas and Pleasant [59].
One study [54] did not refer to a specific definition. In-
stead, the authors emphasised two different models as
important for their tool, the HLS-EU model [1] and the
Health Belief Model (HBM) [60]. Finally, one study [46]
referenced the definition developed by Mancuso [61].
The analysis revealed three different conceptual ap-
proaches that underpin the instruments: health literacy
was based on (i) a functional literacy model in three
studies [50–52], (ii) school health education standards
from different countries in five studies [40–42, 45, 46],
and (iii) broader multidimensional models in seven stud-
ies [43, 44, 47–49, 53, 54]. In one of the studies the
researchers claimed that their instrument measured
functional health literacy by assessing knowledge, whilst
the knowledge questions were based on school health
education curriculum [46]. Although knowledge is
highlighted as a main component of functional health
literacy [8], this instrument was nevertheless instead
classified under the second category rather the ‘func-
tional literacy’ category.
Scope of measured components
To ascertain the scope of the measurement approach, a
content analysis of the measured components (some-
times referred to as “dimensions”) was performed that
could identify a wide array of skills, competencies, abil-
ities, or certain actions covered by the instruments. To
closely relate to the original published study and thereby
avoid any false interpretation, we decided to label a spe-
cific component as if the authors of the original article
had named it explicitly. For example, in Brown et al.
[40], the authors explicitly state that their instrument
measures understanding, accessing, and applying health
information as well as beliefs, attitudes, and interests to-
wards health. Based on this, six components could be
identified: understand, access, apply, belief, attitude, and
interest. In Chisolm and Buchanan [51], the authors ex-
plain that their instrument intends to measure reading
ability and numeracy skills. Therefore, we extracted two
components, reading and numeracy. We applied this
coding scheme to all identified articles. In total, the 15
instruments comprised 31 different components (see
Table 3 and Fig. 2). The ability to understand health in-
formation was identified in six studies [40–42, 44, 48,
53] and was the most prominent approach to measure
health literacy, followed by four studies that asked about
the ability to access health information [40, 41, 49, 53].
The health literacy components appraise, attitude, com-
municate, knowledge, reading, and numeracy were
found in each of the three instruments. Many different
components, such as problem-solving, self-management,
coping, and self-efficacy, were each assessed in only one
instrument.
Discussion
The main objective of this review was to systematically
identify, retrieve, analyse, and assess available generic
health literacy measurement tools for children and ado-
lescents ≤18 years old. Despite the gap in health literacy
research on children and adolescents, our search found
15 available generic measurement tools published
between 1990 and 2015. This is the second known sys-
tematic review on health literacy measurement tools for
children and adolescents. The previous one was con-
ducted by Ormshaw et al. [38] and considered tools pub-
lished until 2011. By encompassing domain-specific
health literacy measures as well, their review had a
somewhat different focus than this present review. Orm-
shaw et al. identified 16 tools for children and/or adoles-
cents, including tools for measuring mental health
literacy, media health literacy, or oral/dental health liter-
acy. It should also be noted that their review included
studies using the same instrument, for example, TOFH-
LAd and questions based on the National Health Educa-
tion Standards (NHES, USA), whereas the present
review includes an instrument only once. Therefore, the
present study only has six instruments in common with
that review [40, 41, 43, 44, 48, 51].
Country of origin and setting
While seven health literacy instruments (nearly 50%)
have been used in North America [40, 41, 44, 47, 50–
52], all but one [44] in the USA, six instruments have
been developed and used in Europe [42, 43, 46, 48, 49,
53]. However, health literacy measurement tools for chil-
dren and adolescents remain a marginalised area of re-
search in Asia [45] and Africa [54], with only one
instrument found for each region. The authors of this
review are aware of instruments used in Asia that had
yet not been published in English while preparing this
article [62–64]. However, our search has not identified
any generic health literacy instruments for South Amer-
ica or Australia. Given that Australia is one of the pio-
neering areas of health literacy research and action in
childhood and adolescence, primarily in the context
education [28, 65], this result is especially surprising.
In relation to Africa, while the short form of the
MaHeLi scale was adapted to the settings in Uganda,
it was originally a European-based instrument [54].
Health literacy research in Africa, a continent with
approximately 60 countries with more than one bil-
lion inhabitants and serious health threats to children
and adolescents [66], has only recently begun and
thereby is calling for an ‘African health literacy
scheme’ and proportionate solutions [67]. Given the
Okan et al. BMC Public Health  (2018) 18:166 Page 10 of 19
social, cultural, economic, and political differences
between regions, it is especially important that re-
search in these regions engages in health literacy with
children and adolescents to facilitate better health
promotion despite the challenges that these popula-
tions face. Development of more culturally sensitive
concepts and measurement tools in these regions
would also support this approach. In turn, and due to
migration to Western countries from within these
regions, health promotion and prevention in migrant
and refugee child/adolescent populations in Europe
and North America in particular could benefit by
such approaches when adapting these tools and concepts.
Regarding the settings in which health literacy was
measured, it seems that schools and other educational
settings are main loci of interest for measuring the
health literacy of children and adolescents. This review
found that many health literacy tools are based on
school health topics or curricula [40–46, 48]. When
researchers aim to derive an understanding of health
literacy for children and adolescents, an existing health
literacy-related school curriculum could provide the
necessary information and would also ensure compar-
able instruments and models. Shaping of school health
topics to match health literacy content, therefore, would
foster further development and the use of comparable
Table 3 Scope of measured components
Component Study no. (for study numbers see Table 2)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Understand X X X X X X
Access X X X X
Apply X X
Interest X
Belief X
Attitude X X X
Reading X X X
Communication X X X
Decision-making X
Goal-setting X
Self-management X
Numeracy X X X
Seeking X X
Design of experiments & sample X
Knowledge X X X
Behaviour (health practice) X X
Self-efficacy X
Capabilities for empowerment X
Satisfaction (i.e. asking, requesting, etc.) X
Received health education X X
Evaluate X
Writing X
Appraisal X X X
Patient-provider encounter X X
Interaction / Navigation X
Rights and responsibilities X
Confidence X
Coping skills X
Problem solving X
Word recognition X
Pronunciation X
Okan et al. BMC Public Health  (2018) 18:166 Page 11 of 19
instruments, at least within countries, which would
allow for consistent monitoring and evaluation of health
literacy in these settings.
Target or age group
The findings of this review suggest that the age groups
from 11 to 18 years are well reflected by existing health
literacy tools (see Table 2). This review was able to iden-
tify a total of 15 instruments that were used with chil-
dren within those age groups [40–54]. However, only
five of these tools had been used to measure health liter-
acy of children younger than 11 years old [40, 43, 45, 50,
52]. One instrument was used with children aged 7 to
12 years old within a parent-child study [52]. In this
study, the authors reported difficulties for children youn-
ger than 9 years old when administering the question-
naire [52]. This finding is supported by another study
using this instrument in that age group [68]. One instru-
ment was used in a study specifically conducted in the
primary school setting in China without providing the
exact ages of the children who participated [45]. How-
ever, we assume that the children were most likely be-
tween 6 and 10 years old, which is the common age of
primary school-aged children in China. The same study
also used their instrument with secondary school chil-
dren, but they did not provide any information on differ-
ences in using this tool between age groups. Two
instruments were used with secondary school children
aged 9 to 13 years [40, 43]. Although it is most common
that children 9 and 10 years old usually attend primary
schools rather than secondary schools, in those two
studies, the children were nevertheless reported to be
students at secondary schools. Together with the Chin-
ese instrument [45], these two [40, 43] were also the
only instruments that were specifically developed for
children younger than 11 years old. The other two in-
struments were adaptations of the REALM [50] and
NVS [52] studies. With only one instrument specifically
developed for the use in primary school-aged children
[45], our findings emphasise that there might be only
one health literacy instrument available for primary
school children. Unfortunately, the authors do not pro-
vide adequate information that might facilitate a better
understanding of their instrument. In conclusion, there
is a lack of adequate information on health literacy in-
struments for primary school children and no instru-
ments available to assess the health literacy of children
younger than seven except the Chinese tool [45].
Health literacy is important for young children, but
the conceptualisation and measurement of health liter-
acy are different from the approach taken with adults.
Existing health literacy concepts specific to adults ad-
dress how people understand, evaluate, and use health
information, which may not be appropriate for children
of primary school age who are not making all the
health-related decisions that affect them. Not only do
such approaches demand more complex skills to process
health information, but an individual also needs more
experience and autonomy to be able to judge the quality
of information or to act based on given, sometimes com-
plex, information. Primary school-aged children are still
developing their formative skill sets that are required to
process health information, and they will have acquired
far less health-related knowledge and experience and
have less autonomy than adults or older children [14, 17,
18, 20, 22, 26–28]. Therefore, health literacy concepts
and their assessment in this age group have to be less
complex and should focus on more basic aspects of
health promotion and education, such as healthy eating,
physical activity, or knowledge about their bodies and
the environment. Arguably in healthcare contexts, the
health literacy of the parents of young children is more
likely to be important and have greater impact than is
that of the young children themselves, as the parents are
those who communicate with professionals and make the
influential health-related decisions. These assumptions are
Fig. 2 Health literacy components used in the instruments
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also supported by two studies that reported on cognitive
difficulties experienced by younger children during the ad-
ministration of health literacy instruments [52, 68].
Questionnaire administration mode: Objective and
subjective measurement
Half of the identified tools were subjective measurement
tools and asked the participants for an assessment of
their self-perceived health skills and half were objective
measurement tools and assessed the actual capabilities
by performance testing. Only one tool combined both
assessment methods [43]. Although self-reported health
literacy measurement has been used in many studies and
instruments [4, 32], there is much criticism concerning
self-reporting as a valid measure of health literacy [33,
44, 49, 69–72]. It is argued that self-reporting measures
are oversimplifying the given complexity of health liter-
acy [49], or, in some cases, assess self-efficacy rather
than health literacy [33]. Furthermore, a discrepancy be-
tween self-reported health literacy and the actual per-
formance related to health literacy has been highlighted
indicating concerns with self-reporting measures in
terms of accuracy [33, 44, 49]. Other research suggests
that self-reporting methods are just as valid as objective
methods [73]. Ethical concerns related to objective mea-
sures, however, have highlighted the potential discomfort
that participants with low health literacy skills may feel
if they are ashamed or embarrassed by their abilities [73,
74]. For future health literacy research with children and
adolescents, adopting a combination of both methods
might prove a valuable way in order to generate more
detailed and profound data. It would also allow for the
comparison of differences in health literacy as measured
with these two different methods. Applying different re-
search methods may also generate richer results and,
therefore, would support the development of better and
more problem-centred interventions to address specific
health literacy weaknesses.
Participant inclusion in questionnaire development
Including participants in the development of a health lit-
eracy questionnaire has proven to be a sound method to
improve the quality of the measurement tool [75]. Re-
garding the development of new and innovative health
literacy tools, it is recommended always to include the
target population in the development process as early as
possible [76]. However, analysis of this review showed
that children are mostly excluded from the development
of the instrument and/or the conceptual construction
that underpins the questionnaire. With only two report-
ing qualitative research with adolescents and/or adults
during the development process of the instrument [47,
49], child and adolescent involvement was poor. In none
of the studies were children younger than 13 years old
actively involved, except for completing the question-
naires. Accordingly, this review found adult experts set-
ting out to define a concept for children and young
people without consulting them to determine their un-
derstanding of health literacy and assuming the health-
related skills and knowledge and health behaviours and
practices that may be important for them in their every-
day lives. This conflicts with theories and findings from
childhood studies that consider children and adolescents
to be active citizens, social agents, and co-constructors
of their social worlds [77, 78]. Researchers from this field
also highlight that children should be understood as a
social minority living in a “childhood” with unequal
power relations, that they suffer from an uneven distri-
bution of rights, and that one major weakness in re-
search and practice is that childhood is mainly
constructed by adults [28, 77, 78]. Although two studies
valued contributions from adolescents as useful sources
of qualitative information, there is considerable room for
improving child/adolescent participation in the health
literacy research process, especially as there are yet no
studies including young children in the development of
instruments. Therefore, little is known about what
health literacy means to children, what knowledge and
skills are important to them in order to promote their
health, or how, where, when, with whom, and why (or
why not) they are interested in developing skills in order
to promote their own health. To learn more from chil-
dren and to learn collaboratively with them, their active
involvement and participation in the social and cultural
construction of health literacy and its measurement is a
specific challenge that would be highly beneficial to
overcome for research with children. In not doing so, an
important voice, the children’s perception of health and
health literacy, is not recognised and given the consider-
ation that it deserves in the field of health literacy re-
search. Although, few studies have performed qualitative
health literacy research with children [29, 62], in recent
years, especially in health-related disciplines (for ex-
ample, mental and dental health), qualitative research
with children has increased [79–82]. Researchers argue
that the benefits of children’s involvement by using
qualitative research methods are obvious and include en-
hancing child empowerment, producing better know-
ledge and understanding of children’s views and
priorities, and developing better tools and practice mea-
sures for more effective action [79, 81]. Additionally, as
such, it could be argued that applying qualitative
methods in health literacy research with children would
have similar effects and thus produce more precise find-
ings and unravel children’s own perspectives and know-
ledge related to health. Such findings could be used to
derive a child-centred understanding of health literacy
and elucidate the underlying tenets of children’s health
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literacy. Furthermore, children’s participation could also
support the development of more child-adjusted meas-
urement tools and facilitate the development of tailored
health literacy interventions that better match the needs
and demands of this population.
Psychometric properties
The results concerning the validation processes are di-
verse. Only a few studies provide validation data on the
instrument [44, 48–51, 53], and most instruments have
weak or only moderate validity. The focus of reporting
in these studies is on statistical population data, results,
and sample characteristics, while reporting on methodo-
logical data and psychometric properties is scarce and
not well described. These results confirm findings from
other systematic reviews with different foci [31, 32, 37].
Only one article made test-retest-reliability data available
[50]. To support better clarity on the characteristics of
tools, the authors should provide more detailed informa-
tion on the development and validation process, psycho-
metric properties, and assessment characteristics.
Health literacy and contextual factors
There has been much debate in the conceptual and
methodological discussion regarding adult populations
as to whether health literacy is only associated with indi-
vidual abilities, or if beyond individual abilities, context
also might have an essential impact on the health liter-
acy of individuals [1, 9, 10, 16, 21, 33, 58, 59, 70, 71, 83–
85]. Similarly, the influence of context is also discussed
within the scientific literature related to children’s health
literacy [14, 20, 22–28]. It seems that the scientific com-
munity generally agrees that context is an important di-
mension that should be considered appropriately and
that health literacy itself is a relational concept that is in-
fluenced by more than only individual abilities. In gen-
eral, when the relatedness of health literacy is being
discussed, the context dimension is mainly meant to
capture the complexities and demands of the health sys-
tem and the health literacy of health professionals, par-
ticularly in relation to the health literacy of individuals
that they interact with in certain health literacy related
situations [9, 16, 58, 85]. This also includes information
materials being tailored and user-friendly and communi-
cation being based on understandable and simple lan-
guage [85]. In this context, the identified measurement
tools, however, did not provide much information be-
cause most of the tools focused on measuring individual
abilities rather than contextual factors with impact on
health literacy. However, when the context dimension is
extended to also address contextual factors beyond
health system complexities, there are some findings that
can be reported. Overall, the analysis could identify five
instruments that included questionnaire items
addressing contextual factors or situational determinants
that might influence health literacy [42, 43, 47, 49, 53].
In relation to health literacy, one instrument assessed
the stated satisfaction of adolescents in the context of
health learning in schools [42]. Another questionnaire
asked adolescents about the confidence that they feel
when they try to access health information from per-
sonal and media sources [47]. Two instruments included
broader context questions in relation to self-perceived
difficulties with respect to health literacy and thereby
asked about the trustworthiness and meaning of health
information and sources, the possible impact of the so-
cial and political environment on health, and the inter-
action with health professionals [49, 53]. Finally, one
instrument included questions related to children’s com-
munication habits with their social environment
(friends/parents) [43]. Apart from collecting data on in-
dividual abilities, asking such questions related to emo-
tions, attitudes, opinions, and interests within the
context of specific health literacy situations seems to be
a promising approach that could support the derivation
of a broader understanding of the interplay between in-
dividuals and their health-related environment. In
addition, it allows for encountering valuable insights
from individuals and how they perceive the influence of
context on their health literacy and health practices.
Context can also be understood as the setting in which
individuals use their health literacy or interact with
others, such as in healthcare and medicine, disease pre-
vention, health promotion, everyday life, and educational
settings. In this context, our review has found several
health literacy instruments that are related to different
contexts and their inherent characteristics. While the
health literacy instruments used within the educational
setting had a dominant focus on health promotion re-
sources and prevention [40–46], studies conducted in
hospitals or medical centres addressed various aspects of
the healthcare environment by asking questions, i.e., on
treatment, self-management, and interaction with health
professionals [47, 49–52, 54]. Two instruments were
found that addressed mixed contexts, including health-
care, prevention, and health promotion and education
[48, 53].
However, to provide meaningful data on the impact of
context on individual health literacy, future health liter-
acy measurement tools for children and adolescents
should include more questions related to contextual fac-
tors. In addition, tailored questionnaires could also be
administered simultaneously in dependent populations
within the same study, for example, involving teachers
and students, patients and health professionals, or par-
ents and children, including questions on the various in-
herent intricacies of complex contexts as discussed
within the conceptual health literacy literature. This
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would ensure the capture of both sides of the health lit-
eracy concept, the individual and its related context.
Underlying health literacy understandings
Health literacy measurement tools for both adults and
children/adolescents have been criticised for different
reasons [33, 38, 86]. First and foremost, the lack of a
consistent general understanding of health literacy is
highlighted as a major weakness within the field [1, 33,
76, 85] that affects the development of comparable
methods to accurately measure the concept [33, 85].
This review supports this finding, as each of the identi-
fied instruments introduced an individual and/or study-
related understanding of health literacy. This makes it
difficult to compare the instruments or the results gen-
erated by these instruments. Even instruments that apply
similar conceptual approaches vary considerably in how
they transfer the underlying concepts into questionnaire
items at the operational level. Three instruments, for ex-
ample, measure functional literacy [50–52], which can
be described as a unidimensional approach to health lit-
eracy and sometimes is referred to as medical health lit-
eracy [1, 83, 84, 86]. Even though REALM-teen [50],
TOFHLAd [51], and NVS [52] are tools that measure
functional literacy, they are however testing different
components of the literacy construct, such as reading,
comprehension, and numeracy. Another tool addressing
functional ‘health literacy’ is the “health quiz” measure-
ment tool [46]. However, it is based on the functional
concept of health literacy as proposed by Nutbeam [8],
measuring knowledge rather than literacy, as in the pre-
viously mentioned tools [50–52].
Compared to the narrow ‘functional literacy’ approach
to health literacy, all other instruments (n = 12) are in-
formed by a multidimensional, multifactorial, or multifa-
ceted and thus broad understanding of health literacy.
Still, each understanding is more or less unique, and
therefore, comparisons across these health literacy as-
sessment instruments and associated study results are
difficult to undertake. Additionally, as the instruments
do not cover all their proposed dimensions and compo-
nents at the operational level, there seem to be some un-
certainties regarding how to transform all aspects of the
theoretical model into a testable concept within a meas-
urement tool. It is also not clear why a certain model or
definition is provided at the conceptual level when at the
operational level, something else is indeed being mea-
sured. However, when school health education (or other
educational contents and contexts) is the foundation of
the health literacy framework, it seems that there is
more precise clarification as to why, how, and for what
purpose a model was designed and operationalised [40,
42–45]. If an instrument has been based on a clear con-
ceptual model, it is much more feasible to clearly
understand what is assessed by the construct [43, 47–49,
53, 54]. However, in some studies, the operational defin-
ition covers only select aspects of the conceptual defin-
ition [40, 41, 43, 53, 54].
Scope of measured components
When researchers measure health literacy, there is a
wide array of components at the operational level that
can be assessed by instruments [4, 38]. This review was
able to identify a total of 31 different components that
were addressed by 15 different instruments (see Table 3).
As these studies each provide a different understanding
of health literacy, including the chosen components to
reflect upon, neither the conceptual/operational defini-
tions nor the instruments were found to be comparable
to one another, although some instruments apply and
assess similar components. Moreover, not all authors
provide their questionnaire items or make them access-
ible elsewhere, which makes understanding the tools dif-
ficult and prevents an accurate evaluation of exactly how
each component was measured or indeed if it was mea-
sured at all. Thus, it is not possible to assess how far the
predefined concept is represented in the questionnaire
items or scales. Accordingly, we argue here that authors
should make it quite clear which aspects of the model
they intend to measure and which they actually do
measure, and explain why they measure in that way. Of
course, providing the questionnaire items could add-
itionally support a better understanding of the instru-
ment and the operationalisation of the underlying
concept, if applicable. Despite the importance given to
the social and cultural dimensions of health literacy [1,
8, 14, 16, 21, 26, 27, 56, 59], most instruments fail to ad-
dress measurable components related to cultural compe-
tencies or social skills making it difficult to evaluate
their actual impact on individual’s health literacy. Fur-
ther components that are considered important to
health literacy, such as empowerment, attitude, and self-
efficacy [8], can be found in few instruments [40, 43, 45,
47].
Limitations
This review has several limitations. Not all identified
studies provided the questionnaire items which makes it
difficult to undertake an accurate evaluation of the in-
strument without knowing how the construct was opera-
tionalised. This becomes even more critical if the
components are only loosely described. In some cases,
in which studies did not provide the questionnaire, the
authors could be asked to provide the instruments to
undertake further analysis with more detail. Unfortu-
nately, several promising studies on health literacy meas-
urement tools for children and adolescents, were not
available in German or English [62–64]. In the
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systematic review of Ormshaw et al. [38], further
domain-specific and generic health literacy measurement
tools for children and adolescents are reported. Having
also analysed these studies during our review process,
the authors of the original studies cited by Ormshaw et
al. [38] did not provide necessary information to match
the inclusion criteria of this review. Either some of the
described instruments were used in studies we had
already included, such as adaptations of TOFHLA,
REALM, and NVS, or the articles did not describe the
instruments in the necessary detail. Thus, these instru-
ments were not included in this present review. How-
ever, these instruments may provide useful information
for the development of new health literacy tools for chil-
dren and adolescents. Furthermore, as health literacy is
seen by some as a repackaging of the already existing
concepts of health promotion and education, such as
empowerment, self-efficacy, life skills, and the commu-
nity approaches [87, 88], it may be useful to consider the
methodology by which these concepts are being mea-
sured. For example, life skills measures could provide
useful information for health literacy as well. This im-
pression is supported by Sørensen and Brand [89], who
reflected on the different translations and contexts of
health literacy in which life skills or health-related com-
petencies are used sometimes as synonyms for health
literacy.
Regarding general limitations in the context of the
health literacy measurement tools that were investigated
during this study, the measurement of health literacy in
children and adolescents is particularly difficult for two
reasons. Firstly, there is no commonly accepted health
literacy model or definition. In fact, there are approxi-
mately 250 different definitions or models available for
adults [90], while there is a significantly smaller number
available for children and adolescents [91]. Various con-
structions co-exist but are indeed fundamentally differ-
ent, and they are apparently associated with
uncertainties with respect to their measurement. The
understanding that informs an assessment tool defines
what kind of health literacy interpretation is measured.
It is no surprise that across studies and tools dedicated
to the assessment of health literacy, health literacy itself
can be a different construct in each case. To progress in
the field of measurement tools, consensus is essential in
the conceptual field. Secondly, and in addition to con-
ceptual concerns, another important issue is related to
the cognitive and social development of children, which
should be seriously considered when addressing the
measurement of health literacy. Developing adequate
health literacy levels requires certain prerequisites, such
as skills; knowledge; level of experience with regard to
health; autonomy and independence; and acquired social
skills. Considering current conceptualisations of health
literacy and how they are being measured, it is question-
able whether young children will have acquired the com-
petencies required to undertake the complex processing
of health information as demanded by most of the exist-
ing health literacy models. As the achieved skill sets of
children vary enormously across age groups and diverse
backgrounds, there might be a need for age-appropriate
and developmental-stage-adjusted concepts and their
operationalisation considering the actual (social and cog-
nitive) capabilities of children at different ages during
childhood and adolescence.
Conclusion
This article sought to systematically review the field of
children’s and adolescents’ generic health literacy meas-
urement instruments and provides a detailed analysis of
these instruments. Health literacy research with younger
age groups is a growing field. However, methodological
approaches require further improvement. In terms of
conceptual and operational definitions, it seems that in-
strument development first needs a clear conceptual un-
derstanding of health literacy that should be transferable
to an operational definition that covers all aspects of
that understanding [33]. This is supported by findings
presented in this review, and similar observations on
theoretical definitions not matching the operational def-
inition have been made [37, 47, 85, 92]. Furthermore,
given the lack of a specific and explicit health literacy
definition and/or if the understanding is vaguely based
on different definitions and models, it is far more diffi-
cult to understand how the conceptual model has been
operationalised. To date, there is scarce data for con-
structing an effective blueprint for health literacy meas-
urement instruments. Furthermore, there is currently a
specific gap regarding health literacy measurement in-
struments aimed at primary school and early childhood-
aged children. From a methodological perspective, when
health literacy instrument studies are designed, espe-
cially for children, they should consider a mixed-method
approach combining both subjective and objective meas-
urement approaches. This would allow for the compari-
son of results and would secure the validity and
reliability of the instruments. Although there are cur-
rently no findings from general health literacy research
with children that specifically articulate the involvement
of children in the development of measurement tools,
research with children conducted in other disciplines
shows the benefits of children’s involvement. Children’s
meaningful involvement in health literacy research could
be as beneficial as it is currently in dental health and
mental health research. It could, for example, enlighten
researchers in terms of a better understanding of chil-
dren’s views, interests, perceptions, feelings, interactions,
and worlds, which then could be used to develop models
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and measurement tools that are better suited to children.
Furthermore, recent studies highlight the importance of
meeting the specific health literacy needs of children
and adolescents [5, 20, 28]. This includes development
of materials and information that are suited to younger
age groups and provided in ways that engage and em-
power them or improve uptake [5, 26, 27]. This may well
foster an improvement in the development of health lit-
eracy throughout life, beginning in early childhood.
Currently, the valid measurement and assessment of
child and adolescent heath literacy are gaining import-
ance in terms of monitoring and evaluating the effects of
health literacy promotion in children and adolescents. In
accordance with this, many scholars have recently called
for advancing health literacy measurement [33, 85, 86,
92, 93], including child-specific instruments [26, 38].
With this work, the authors hope to stimulate further
scientific research and action, especially concerning
health literacy measurement development as well as
intervention and policy development. The results of this
review will be of value and considerable interest to re-
searchers and practitioners interested in health literacy
measurement as it explains which instruments already
exist and how they were developed, applied, tested, and
validated.
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